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(54) SEMICONDUCTOR SUBSTRATE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently reduce the cost of a v:;y > . vvrT^^^zii 

semiconductor substrate where a single crystal semiconductor layer is 
provided on a base substrate. 

SOLUTION: By injecting the ions of hydrogen gas into a lamination 
substrate 25 consisting of a high-quality single crystal silicon substrate, a 
defective layer 26 for releasing is formed on the surface while a single 
crystal thin-film layer 25a is secured. Then, the lamination substrate 25 is 
laminated to a base substrate 22 consisting of a single crystal silicon 
substrate with poorer quality than the lamination substrate 25 via an 
insulation film 23 and is successively released by the defective layer 26. 
After that a high-temperature annealing and the surface polishing of the 
release surface are performed, thus obtaining a semiconductor substrate 
21 with a single crystal semiconductor layer 24 on the base substrate 22 
via the insulation film 23. The lamination substrate 25 through a release 
process is repeatedly used by flattening the surface and a new single 
crystal silicon with the same material is laminated to form the new 
lamination substrate 25 when the thickness is reduced to a specific value 
or less. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the semi-conductor substrate characterized by coming to prepare the single crystal half conductor layer 
for component formation (24) by lamination on a base substrate (22) through an insulator layer (23), and said base 
substrate (22) consisting of an ingredient in which quality is inferior to said single crystal half conductor layer (24). 
[Claim 2] Said base substrate (22) is a semi-conductor substrate according to claim 1 characterized by resistance 
consisting of a single crystal semiconductor which separated from product specification. 

[Claim 3] It is an approach for manufacturing the semi-conductor substrate (21) which comes to prepare the single 
crystal half conductor layer for component formation (24) on a base substrate (22) through an insulator layer (23). By 
performing an ion implantation in the predetermined depth of the surface section of the lamination substrate (25) which 
consists of a single crystal semiconductor The defective layer formation process which forms the defective layer for 
exfoliation (26) in the condition of having secured the single crystal thin film layer (25a) which should tum into a single 
crystal half conductor layer (24) to the siuface section of this lamination substrate (25) (PI), As opposed to the base 
substrate (22) which consists of an ingredient in which quality is inferior to said lamination substrate (25) An insulator 
layer (23) is minded for the lamination substrate (25) with which said single crystal thin film layer (25a) was formed on 
the front face of the single crystal thin film layer (25a). A lamination ******** process (P2), The manufacture approach 
of the semi-conductor substrate characterized by repeating and using the lamination substrate (25) which passed through 
said exfoliation process while including the exfoliation process (P3) which separates the lamination substrate (25) 
******(ed) on said base substrate (22) in said defective layer (26). 

[Claim 4] The manufacture approach of the semi-conductor substrate according to claim 3 characterized by performing 
the process which performs thermal oxidation or nitriding, forms an oxide fihn (27) or a nitride to the surface section of 
a lamination substrate (25) which passed through said exfoliation process, and removes the oxide film (27) or nitride by 
etching after that. 

[Claim 5] The manufacture approach of the semi-conductor substrate according to claim 3 or 4 characterized by using 
the single crystal semiconductor of this quality of the material as a new lamination substrate (25) by changing 
lamination ****** when said lamination substrate (25) becomes below predetermined thickness. 
[Claim 6] The manufacture approach of the semi-conductor substrate according to claim 3 to 5 characterized by 
processing the depth more than the ion-implantation depth beforehand by etching etc. to the surface section of said 
lamination substrate (25). 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not respoRxble for any 
damages caused hy the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semi-conductor substrate which comes to prepare a single crystal 
half conductor layer at an insulating condition with the base substrate and its manufacture approach for component 
formation on a base substrate. 
[0002] 

[Problem(s) to be Solved by the Invention] There is a SOI (Silicon On Insulator) substrate constituted by preparing a 
silicon single crystal layer through an insulator layer as this kind of a semi-conductor substrate for example, on a silicon 
substrate. As an approach for manufacturing this SOI substrate, the manufacture approach (approach called the "proton 
slice" in these people) using lamination as shown in JP,5-21 1128,A is proposed. 

[0003] pass three phases (process) by this approach to be shown in drawin g 5 - a SOI substrate is manufactured. That 
is, in the 1st step, as shown in drawing 5 (a), as opposed to the 1st silicon substrate 1 which consists of a silicon single 
crystal substrate, hydrogen gas is ionized, the process accelerated and poured in with predetermined impregnation 
energy is performed, and the defective layer 2 is formed now in the predetermined depth location of the 1st silicon 
substrate 1 . In this case, the layer of the upper part of the defective layer 2 is set to silicon single crystal thin film layer 
la to obtain finally among the 1st silicon substrate 1 . 

[0004] In the following step [ 2nd ], as shown in drawing. 5 (b), where vertical reversal of the 1st silicon substrate 1 of 
the above is carried out, lamination ****** performed on the top face of the base substrate 3 which consists of a 
silicon single crystal substrate. At this time, the insulator layer 4 which consists of an oxide film beforehand is formed 
in the fi-ont face of said base substrate 3. And in the 3rd step, as shown in drawin g 5 (c), the process which makes silicon 
single crystal thin film layer la exfoliate along with the defective layer 2 by heat treatment from said 1st silicon 
substrate 1 is performed. 

[0005] It becomes the gestalt by which silicon single crystal thin film layer la was ******(ed) now through the 
insulator layer 4 on the base substrate 3, and the SOI substrate 5 which has high silicon single crystal thin film layer la 
of quality is obtained by grinding a stripped plane. On the other hand, as shown in drawing 5 (d), flattening of the front 
face is carried out, an insulator layer (oxide film) 6 is formed and the 1st silicon substrate 1 in which silicon single 
crystal thin film layer la exfoliated is made into following base substrate l\ And where silicon single crystal thin film 
layer 7a is secured like the above, after the defective layer 8 is formed to the 2nd silicon substrate 7 which consists of a 
new silicon single crystal substrate, as the lamination and exfoUation to base substrate V are performed and it is shown 
in drawing^ (e), the SOI substrate 9 which has silicon single crystal thin film layer 7a is obtained. 
[0006] Furthermore, flattening of the front face is carried out, an insulator layer (oxide film) 10 is formed and the 2nd 
silicon substrate 7 in which silicon single crystal thin film layer 7a exfoliated is made into following base substrate T. 
And lamination **** exfoliation is performed for the 3rd siUcon substrate 12 in which it became from a new silicon 
single crystal substrate, and the defective layer 1 1 was formed similarly to base substrate 7\ and the SOI substrate 13 
which has silicon single crystal thin film layer 12a is obtained (refer to drawing 5 (f) and (g)). 

[0007] Thus, silicon substrates 1, 7, and 12 can be used without fiitility by repeating manufacture, making into next base 
substrate V and 7' the silicon substrates 1 and 7 in which the silicon single crystal thin film layers la and 7a exfoliated 
one by one. In this case, the curvature produced according to the difference of coefficient of thermal expansion during 
heat treatment can be beforehand prevented by constituting a base substrate and a silicon substrate (silicon single crystal 
thin film layer) from an equivalent ingredient. 

[0008] However, since the quality of the material of the base substrate 3, T, and T and the quality of the material of the 
silicon single crystal thin film layers la, 7a, and 12a prepared in the top face both consisted of a quality silicon single 
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crystal although silicon substrates 1, 7,^^ 12 can be used without futility if it is inJ^SOI substrates 5, 9, and 13 
manufactured by the above-mentioned^B/entional approach, it was not so [ in co^Htlvantageous. In this 
conventional kind of semi-conductor su^rate (SOI substrate), there is a situation ofFeing expensive and a large cost 
cut is demanded. 

[0009] This invention was made in view of the above-mentioned situation, and the purpose is one of those which come 
to prepare a single crystal half conductor layer on a base substrate, and is to offer the semi-conductor substrate which 
can aim at sufficient cost cut, and its manufacture approach. 
[0010] 

[Means for Solving the Problem] The semi-conductor substrate of this invention is one of those which come to prepare 
the single crystal half conductor layer for component formation by lamination on a base substrate through an insulator 
layer, and it has the description at the place which constituted said base substrate from an ingredient in which quality is 
inferior to said single crystal half conductor layer (invention of claim 1). 

[001 1] If it is in the semi-conductor substrate which comes to prepare the single crystal half conductor layer for 
component formation by lamination on a base substrate throu^ an insulator layer here Since it is not necessary to be the 
ingredient of high quality and, and is prepared in order that a base substrate may not participate in component formation 
but may support a single crystal half conductor layer and is based on lamination, the quality of the material of a base 
substrate has not said that effect is done and the quality is reduced to a single crystal half conductor-layer side. 
[0012] Therefore, according to the semi-conductor substrate of claim 1 of this invention, since in other words it consists 
of cheaper ingredients, a base substrate can acquire the practically very effective effectiveness that a large cost cut can 
be aimed at, compared with the thing in which quality is inferior to a single crystal half conductor layer, which can be 
finished cheaply consequently by which the both sides of a base substrate like before and a single crystal thin film layer 
are constituted from a quality ingredient. 

[0013] In this case, resistance can constitute said base substrate from a single crystal semiconductor which separated 
from product specification (semi-conductor substrate of claim 2). According to this, a base substrate can be constituted 
from a cheap ingredient, a base substrate and a single crystal half conductor layer (lamination substrate) can be 
constituted from an ingredient which has an equivalent coefficient of thermal expansion with this, and generating of the 
curvature in heat treatment etc. can be beforehand prevented now. Moreover, the single crystal semiconductor of 
product substandard can be used for some products, and effective use of a resource can be aimed at. 
[0014] And the manufacture approach of the semi-conductor substrate of this invention is an approach for 
manufacturing the semi-conductor substrate which comes to prepare the single crystal half conductor layer for 
component formation on a base substrate through an insulator layer. By performing an ion implantation in the 
predetermined depth of the surface section of the lamination substrate which consists of a single crystal semiconductor 
The defective layer formation process which forms the defective layer for exfoliation in the condition of having secured 
the single crystal thin film layer which should turn into a single crystal half conductor layer to tiie surface section of this 
lamination substrate, An insulator layer is minded for the lamination substrate with which said single crystal thin film 
layer was formed on the front face of the single crystal thin film layer to the base substrate which consists of an 
ingredient in which quality is inferior to said lamination substrate. A lamination ******** process. While including the 
exfoliation process which separates the lamination substrate ******(ed) on said base substrate in said defective layer, it 
has the description at the place which repeats and uses the lamination substrate which passed through said exfoliation 
process (invention of claim 3). 

[0015] According to this, in a defective layer formation process, the single crystal thin film layer of the gestalt divided 
into the surface section of a lamination substrate by the defective layer is formed, and it sets at a lamination process. A 
lamination substrate is ******(ed) on the front face of the single crystal thin film layer to the base substrate which 
consists of an ingredient in which quality is inferior to the lamination substrate, and a single crystal thin film layer 
comes to be separated from a lamination substrate in a defective layer in an exfoliation process. Now it has and the 
semi-conductor substrate which has a single crystal half conductor layer by said single crystal thin film layer being 
separated from a lamination substrate on the base substrate in which quality is inferior, and which in other words 
consists of a cheaper ingredient is obtained. 

[0016] Therefore, according to the manufacture approach of the semi-conductor substrate of claim 3 of this invention, 
the outstanding practical effectiveness that the semi-conductor substrate which comes to prepare a single crystal half 
conductor layer on a base substrate can be manufactured cheaply is done so. And since use is repeatedly presented with 
the lamination substrate with which the single crystal thin film layer was separated, a quality lamination substrate can be 
used for it, repeating it repeatedly, and the lamination substrate which becomes comparatively expensive can be 
effectively used for it, and it is excellent in mass-production nature. 
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[0017] In this case, since detailed irregi^ity (defect) etc. has arisen, in case it is us^repeatedly, it is necessary to carry 
out flattening of the front face, but the^Bice section of a lamination substrate whi^H^sed through said exfoliation 
process will become more effective if tl^^rocess which performs thermal oxidation or nitriding, forms an oxide film or 
a nitride to the surface section of a lamination substrate at this time, and removes that oxide film or nitride by etching 
after that is performed (invention of claim 4). According to this, by forming an oxide film or a nitride in the surface 
section of a lamination substrate, gettering of a contamination impurity, a minute defect, etc. in a crystal is carried out, 
and the surface state by which impurity contamination and a defect were removed effectively comes to be acquired by 
removing the oxide film or nitride. 

[0018] moreover - up to extent which thickness becomes thin gradually by repetition use, and reinforcement falls, and 
cannot bear the above-mentioned lamination substrate at last at ****** since thickness decreases at least in one use only 
in the part of a single crystal thin film layer (single crystal half conductor layer) and a defective layer - thickness - thin 
- becoming - carrying out - **** - it becomes things. So, when a lamination substrate becomes below predetermined 
thickness, the single crystal semiconductor of this quality of the material can be used for the rear-face side as a new 
lamination substrate by changing lamination ****** (invention of claim 5). According to this, a lamination substrate 
can be used now that tiiere is almost no fiitility, and much more cost cut can be aimed at. 

[0019] By the way, although dividing a single crystal half conductor layer into the small field of a predetermined area 
for component formation is performed if it is in ttiis seed semi-conductor substrate, in order to have to perform etching 
processing for every one semi-conductor substrate, the count of processing will increase in what performs etching 
processing to a single crystal half conductor layer after dissociating from a lamination substrate. Then, the depth more 
than the ion-implantation depth can be beforehand processed by etching etc. to the sxuface section of a lamination 
substrate (invention of claim 6). According to this, by performing an exfoliation process, the single crystal half 
conductor layer [ finishing / processing ] of etching etc. can already be obtained, and processing to two or more semi- 
conductor substrates can be beforehand performed now by one processing to a lamination substrate by processing the 
depth for two or more sheets of a single crystal half conductor layer beforehand to a lamination substrate. 
[0020] 

[Embodiment of the Invention] One example (it corresponds to claims 1, 2, 3, and 5) which applied this invention to 
manufacture of the SOI (Silicon On Insulator) substrate which prepared the siHcon single crystal layer through the 
insulator layer on the silicon substrate hereafter is explained referring to drawin g 1 and drawin g 2 . 
[0021] First, as shown in drawin g 1 (d) etc., on the base substrate 22 which consists of a single crystal silicon substrate 
(siUcon wafer), through the insulator layer 23 which consists of silicon oxide, the semi-conductor substrate (SOI 
substrate) 21 concerning this example has the single crystal half conductor layer 24 for component formation which 
consists of a silicon single crystal, and is constituted. This semi-conductor substrate 21 is manufactured by the approach 
of mentioning later. 

[0022] At this time, the single crystal half conductor layer 24 for said component formation consists of quality silicon 
single crystals, on the other hand said base substrate 22 consists of ingredients in which quality is inferior to said single 
crystal half conductor layer 24. In this case, what resistance is called the dunraiy grade from which it separated from 
product specification is used for the base substrate 22 in the manufacture process of a silicon wafer, and the siHcon 
wafer of this dummy grade is marketed with half-the-sum extent of the product of normal In addition, the thickness 
dimension of said single crystal half conductor layer 24 is set to 1 micrometer. 

[0023] Now, order is described later on below about the manufacture approach of the above-mentioned semi-conductor 
substrate 21 . Drawing 2 shows roughly the process of manufacture of tiie semi-conductor substrate 21 concerning this 
example. That is, at a process PI , the defective layer formation process to the lamination substrate 25 (refer to drawing 
1 ) is performed first. This lamination substrate 25 consists of a quality single crystal silicon substrate (silicon wafer) of 
normal, and the thickness dimension is set to about 600 micrometers in the state of the first stage. At this process PI, as 
shown in drawing 1 (a), ionizing hydrogen gas in that surface section, and accelerating and pouring into it with 
predetermined impregnation energy to the lamination substrate 25, is performed. 

[0024] Now, the defective layer 26 for exfoliation is formed in the predetermined depth location (for example, location 
of a front face to 1 micrometer) of the lamination substrate 25 with impregnation ion. Moreover, thin single crystal thin 
film layer 25a (it becomes the single crystal half conductor layer 24 behind) which becomes the surface section from a 
silicon single crystal will be formed in the gestalt divided by said defective layer 26 among the lamination substrates 25. 
In addition, as an ingredient used for said ion implantation, rare gas, such as helium and neon, fluorine gas, chlorine gas, 
etc. are employable besides hydrogen gas. 

[0025] Moreover, although illustration has not been carried out at this time, the oxide film for preventing the 
contamination at the time of an ion implantation as much as possible is formed in the front face of the lamination 
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substrate 25, and an ion implantation isj^formed through that oxide film. After th^^fective layer 26 is formed of an 
ion implantation, the oxide film is rennHl by the chemical etching by HF water sflP)n etc. 
[0026] At a process P2, a lamination process is performed in the lamination substrate 25 to the above- 

mentioned base substrate (silicon substrate) 22. At this process P2, as shown in drawin g 1 (b), the insulator layer (oxide 
film) 23 is beforehand formed in the fi*ont face of the base substrate 22 by the depositing metiiods, such as thermal 
oxidation, or PVD, CVD, and mirror polishing is made. It pastes up to this base substrate 22 on the front face in the 
condition, i.e., single crystal thin film layer 25a, that vertical reversal of the lamination substrate 25 was carried out with 
drawing,! (a). 

[0027] As everyone knows, after performing washing and pure-water washing of 4:1 by the mixed solution of a sulfuric 
acid and hydrogen peroxide solution one by one on the occasion of this lamination as opposed to the front face of said 
base substrate 22 and the lamination substrate 25, the amount of adsorption moisture is controlled by spin desiccation, 
and a lamination side is stuck. This pastes up the base substrate 22 and the lamination substrate 25 by the hydrogen 
bond of the silanol group formed in the lamination side, and the water molecule which stuck to the fi-ont face. Although 
illustration is not carried out now, it unites with the gestalt by which the laminating of the bulk parts of single crystal 
thin film layer 25a, the defective layer 26, and the lamination substrate 25 was carried out through the insulator layer 23 
on the base substrate 22. 

[0028] At the following process P3, the exfoliation process which separates the lamination substrate 25 ******(ed) by 
the base substrate 22 in said defective layer 26 is performed. By performing 500-degree C elevated-temperature heat 
treatment, this process P3 is based on the crack in the defective layer 26 of the lamination substrate 25 interior 
occurring, as shown in drawing 1 (c). It becomes the **** gestalt which single crystal thin film layer 25a prepared on 
the defective layer 26 of the lamination substrate 25 exfoliated, and was imprinted now so to speak at the front-face side 
of the base substrate 22, and the semi-conductor substrate 21 with the single crystal half conductor layer 24 (single 
crystal thin film layer 25a) is obtained through an insulator layer 23 on the base substrate 22. 

[0029] Then, in a process P4, elevated-temperature armealing treatment is performed at the temperature of 1000 degrees 
C - 1200 degrees C as opposed to the obtained semi-conductor substrate 21. While association of a stripped plane is 
strengthened with this, partial flattening accompanying defective recovery, removal of a scaling object, and a silicon 
flow etc. is attained. Furthermore, as a process P5 shows to dra win g 1 (d), surface polish to the front face (stripped 
plane) of the lamination substrate 25 with which the semi-conductor substrate 21 and single crystal thin film layer 25a 
which were obtained exfoliated is performed. Now, the detailed irregularity of a stripped plane is removed. 
[0030] Thus, in the manufactured semi-conductor substrate 21, since the role which supports the single crystal half 
conductor layer 24 can fully be played and it is based on lamination even if quality is inferior to the single crystal half 
conductor layer 24 in the base substrate 22, it has not been said that the impurity contained in the base substrate 22 has a 
bad influence on the single crystal half conductor-layer 24 side. In this example, since it consists of ingredients (single 
crystal silicon) which have coefficient of thermal expansion especially with equivalent base substrate 22 and single 
crystal half conductor layer 24 (lamination substrate 25), generating of the curvature in the process accompanied by heat 
treatment etc. can be prevented beforehand. 

[003 1] Here, although the above-mentioned processes P1-P5 are repeated when mass-producing the above semi- 
conductor substrates 21, the lamination substrate 25 which passed through the exfoliation process is repeatedly used for 
manufacture of the semi-conductor substrate 21 after it at this time. That is, as shown in drawing 1 (e), the defective 
layer 26 (single crystal thin film layer 25a) is similarly formed in said lamination substrate 25 of an ion implantation, 
and lamination is performed to it to the new base substrate 22 which has an insulator layer 23. Then, as shown in 
drawing 1 (f), an exfoliation process is performed and the semi-conductor substrate 21 is obtained. The lamination 
substrate 25 which passed through the exfoliation process is further used for manufacture of the following semi- 
conductor substrate 21, after surface flattening is performed. 

[0032] up to extent which carries out a deer, and fliickness becomes thin gradually by repetition use, and reinforcement 
falls, and cannot bear the above-mentioned lamination substrate 25 at last at ****** since thickness decreases at least in 
one use only in the part of single crystal thin film layer 25a (single crystal half conductor layer 24) and the defective 
layer 26 (for example, 2 micrometers) - thickness - thin - becoming - carrying out - **** - it becomes things. So, in 
this example, as shown in drawing 2 , it judges whether the lamination substrate 25 became below predetermined 
thickness (for example, 500 micrometers). When it was over predetermined thickness, and the next use is presented as it 
is and it becomes below predetermined thickness, (when in oflier words the repetition use coxmt of the lamination 
substrate 25 results in the count of predetermined) Uniting the original lamination substrate 25 and the new single 
crystal silicon substrate of this quality of the material (high quality) with the rear-face side by lamination, and 
considering as the new lamination substrate 25 at the following process P6, is performed. 
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[0033] Although explanation is omitte^^ce it is carried out almost like the above^|^tioned process P2 about the 
process of this lamination, the old lam^B)n substrate 25 with which thickness be<^B thin, and the new lamination 
substrate 25 serve as a gestalt added so^^peak by this, and it can be used as a new Imnination substrate 25 with large 
(600 micrometers was exceeded) thickness. The lamination substrate 25 which consists of a single crystal silicon 
substrate of high quality now can be used now that there is almost no futility. 

[0034] Thus, according to this example, it is in some which have the single crystal half conductor layer 24 through an 
insulator layer 23 on the base substrate 22. in the base substrate 22, quality is inferior to the single crystal half conductor 
layer 24, since it was made in other words to constitute from a cheaper ingredient It compares with the thing which can 
be cheaply manufactured as a semi-conductor substrate 21 consequently by which the both sides of a base substrate 3 
like before and single crystal thin fihn layer la are constituted from a quality ingredient. The practically very effective 
effectiveness that a large cost cut can be aimed at can be acquired. 

[0035] Moreover, in this example, since the base substrate 22 was constituted from so-called silicon wafer of dunmiy 
grade, there is no coefficient-of-thermal-expansion difference by the side of the lamination substrate 25, it can prevent 
beforehand generating of the curvature in the process accompanied by heat treatment etc., moreover originally can use 
the single crystal semiconductor of the dummy grade of product substandard for some products, and can aim at a 
deployment of a resource. 

[0036] And since the quality lamination substrate 25 which should serve as the single crystal half conductor layer 24 can 
be used repeatedly, decreasing thickness little by little, the lamination substrate 25 which becomes comparatively 
expensive can be effectively used for it, and it is excellent in mass-production nature. To the rear-face side, when the 
lamination substrate 25 especially becomes below predetermined thickness by this example, since it was made to use it 
as a new lamination substrate 25 by changing, the expensive lamination substrate 25 can be used now that there is 
almost no futility, and much more cost cut can be aimed at for the single crystal silicon substrate of this quality of the 
material lamination ******. 

[0037] In addition, the ingot (silicon of the shape of a cylinder before slicing as a wafer) of silicon, and several mm in 
thickness and several cm thick single crystal silicon may be used as a lamination substrate 25 for forming the above- 
mentioned single crystal half conductor layer 24. Since the coxmt of the lamination (extension) carried out when the 
lamination substrate 25 in the above-mentioned example becomes below predetermined thickness is reduced according 
to this, the effectiveness of a cost cut becomes large. 

[0038] A point which drawing 3 shows other examples (it corresponds to claim 4) of this invention, and is different 
from the above-mentioned example is in the process of surface treatment over the lamination substrate 25 which passed 
through the exfoliation process P3. That is, as the lamination substrate 25 separated in the defective layer 26 in the 
exfoliation process P3 be shown in drawing 3 (a), it be a gestalt with detailed irregularity (defect) at the surface section 
(it exaggerate by a diagram and shown), and contamination by impurities, such as heavy metal at the time of the above- 
mentioned ion implantation of what be some, have arisen. 

[0039] So, in this example, to the surface section of the above-mentioned lamination substrate 25, first, as shown in 
drawin g 3 (b), it oxidizes thermally (or nitriding) and silicon oxide 27 (or silicon nitride) is formed. At this time, 
gettering of a contamination impurity, a minute defect, etc. in a crystal is carried out, and they come to be incorporated 
in silicon oxide 27. Then, as shown in drawin g 3 (c), the surface state to which the impurity and the defect were 
effectively removed by chemical etching or dry etcWng, and flattening was carried out by removing siuface silicon 
oxide 27 (or silicon nitride) comes to be acquired. 

[0040] Therefore, after surface impurity contamination and a sxirface minute defect became very few things and 
recovering in the quality condition, manufacture of the following semi-conductor substrate 21 can come to be presented 
with the lamination substrate 25 which passed through the above-mentioned processing, as a result it can form now the 
always quality single crystal half conductor layer 24. 

[0041] Drawing 4 shows other examples (it corresponds to claim 6) from which this invention differs. He performs 
trench processing by etching etc. and is trying to form a slot 28 beforehand to the surface section of the lamination 
substrate 25 in this example. In this case, the slot 28 is formed corresponding to the location divided into die small field 
of a predetermined area for component formation of the single crystal half conductor layer 24, and trench processing in 
this case is performed in the depth more than the ion-implantation depth, for example, a depth of 1 0 micrometers. 
Moreover, in order that a slot 28 may equalize the ion-implantation depth etc., the interior is returned by the cascade 
screen 30 of polycrystalline silicon ttirough the insulator layer 29. 

[0042] And from this condition, an ion implantation is made on the front face of the lamination substrate 25, for 
example, the defective layer 26 is formed in the depth location of 0.5 micrometers ( drawing 4 (a)), a lamination 
process, an exfoliation process, etc. over the base substrate which is not illustrated are performed after that ( drawing_4 
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(b)), and a surface polish process is perfimned ( drawing 4 (c)). The semi-conductoi^>strate (not shown) which has the 
single crystal half conductor layer 24 l^Behand divided now for every componen^^nation field is obtained. 
[0043] On the other hand, by performi^^urface polish to the lamination substrate z^bout 1 micrometer of thickness 
became thin rather than last time, that is, it becomes the lamination substrate 25 with which the depth of a slot 28 
decreased to 9 micrometers ( drawmg 4 (c)), and the process below formation ( drawin g 4 (e)) of the defective layer 26 
by the ion implantation is repeated similarly after that. The semi-conductor substrate which has the single crystal half 
conductor layer 24 into which even the 2nd process was too divided beforehand for every component formation field 
comes to be obtained. 

[0044] Thus, ten single crystal half conductor layers 24 (semi-conductor substrate) divided beforehand come to be 
obtained about one processing of a slot 28 to the lamination substrate 25. Therefore, according to this example, 
compared with the case where it performs one etching processing at a time to a single crystal half conductor layer after 
dissociating fi-om a lamination substrate, counts, such as etching processing, can be reduced sharply and simplification 
of a process can be attained. 

[0045] In addition, although resistance adopted the silicon wafer of the so-called dummy grade which separated fi-om 
product specification as a base substrate 22 in each above-mentioned example In addition, it can become a rejection by 
the wafer with which it should be discarded at an LSI plant, a lab, etc. after being consxmied for the purpose of 
managements, such as adjustment of a manufacturing installation and a testing device and inspection, the inspection 
before shipment, etc., or the wafer which became lot out by a certain cause in the middle of the process can be used. 
These wafers can be used after making a fi-ont face into clarification through processes, such as washing, etching, and 
surface polish, and the technique which exfoliates a fi-ont face by hydrogen ion impregnation for defecation of these 
wafers can also be used further. 

[0046] In addition, this invention may not be limited to the above-mentioned example, and may be a ceramic substrate, 
a quartz substrate, etc. as the quality of the material of a base substrate. Moreover, the various things also as gas used for 
an ion implantation as mentioned above can be adopted, and suitable exfoliation temperature etc. changes with classes 
of ion used in this case etc. Furthermore, of course, the suitable processing temperature in each process etc. also changes 
with quality of the materials of a base substrate or a lamination substrate. Within limits which do not deviate firom a 
summary, it changes suitably that it is only an example etc., and it can enforce the thickness dimension of each part etc. 
[it] 
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PROBLEM TO BE SOLVED: To sufficiently reduce the cost of a 
semiconductor substrate where a single crystal semiconductor layer is 
provided on a base substrate. 

SOLUTION: By injecting the ions of hydrogen gas into a lamination 
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a defective layer 26 for releasing is formed on the surface while a single 
crystal thin-film layer 25a is secured. Then, the lamination substrate 25 
is laminated to a base substrate 22 consisting of a single crystal silicon 
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insulation film 23 and is successively released by the defective layer 26. 
After that, a high-temperature annealing and the surface polishing of the 
release surface are performed, thus obtaining a semiconductor substrate 
21 with a single crystal semiconductor layer 24 on the base substrate 22 
via the insulation film 23. The lamination substrate 25 through a release 
process is repeatedly used by flattening the surface and a new single 
crystal silicon with the same material is laminated to form the new 
lamination substrate 25 when the. thickness is reduced to a specific 
value or less. 
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5fe©«:&-,r. '<-XS«z2 2?:. miSaiK#^*®2 
4 J: fen"tiW©^S«^^n«ct 
•r^J:-5tcu/c©r. ^«1*»«2 1 iur^tcssfis 
■r^cij&srt. c©^S*. iif*©J:5^c'<-xa«3 
20 Ji(>'mfeB^B«llBl a©)R:^3!>Ji«aK^j:Wf4iP6«fiR$ 
n-S^)©iJ:b-<r. iK%Wi-:^-^V^^->^mh^t.ifi'C 

# ^, i t» ^ ^_h@*rW5^^c5am*»S c 1 3t»ir * 
fc©r$>.5o 

[0 0 3 5 ] Sfc. :$:^^rW, •^-;^S«2 2 

*^<**MDi.©-gi5tcffli^ ^ c t ti^x' ^ . M(Dmnm 
30 ffl^H^c t*5r#s^>©r*-s. 

[0 03 6]-eLr. «g^^ii(*)i2 4<kas'<frii^ 
D^n«^cft!F^-i*»S2 5«, m^^'j^L-r^m^p^atjii)^ 

2 5 **?^K:«gffl-r ■£ c i*sr'# . SMtttc 

gn5€>©r*s. ^(c:*c|life«>iir». BA^-a-««2 5 
iim-mm^iiXT i o i # tc « . ©RffifjiK isiivtK 
©#MSi^ y 3 >»S^te^to-sr-(*fbr S C <!: CC J; 

*) . mtctj:9^^-&mm 2 5 <t o r^ffl-r -s j: ^ cc ufc© 
r-. «<ffi^cte^i±a« 2 5 t ^^•«E|i;^J: < ^m-r i> 

40 C<f:;05rgr-SJ;^«:^£O. ctO— Jl©3;^ h 5^'!>>*ia 
•5 c i*5r-# 4>©r-*€)o 

[ 0 0 3 7 ] i^a. ±iamifes*2if*e 2 4 ^^i&trifc 

«t)©aA-^-tfSS2 5 i tr. t^;l«i^';3>©^'>3'-^ 

h (■^x^^tL/ry^^'Cx■r•5B^^©n^±^^^©>'J^>) 

«2 5*s^^^^yTi^->/ci*tc||SS5n^BA^-B- 
(ailfSL) ©|51i(*s{Sjgi3n^/c««). 3;^h5^'i?>© 

50 [ 0 0 3 8 ] 0 3 tt. *^ig©flfe©|ISS0IJ (iS*«4 tc 
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gK:*>^>, BUfe. iiJgtXfiP3tcJstir;XfSJ12 6«cr 

[ 0 0 3 9 ] -ecr, c<Dmst^m'Cit. ±fBte^-&a« 
2 5<Dm.mmc)fiL. $-r. 03 (b) tc^n-rjc^K:. 

(c) «:n^-rJ:5{c. 'fl:^fi5)x»^5^>y*>L<«K^W 
ir»^>i^K:<fcD, aB©'>V=i>KfbM2 7 (Xtti' 

[ 0 0 4 0 ] S^o-C. ±IBL/cMa^gfcBA^-eaS2 

[0 0 4 n a4B. :^^m(Dmtj:i>{&<Dmmm (w* 

:W6«:*tiS) *mLri»s. c©iafe«^rtt, te^-i+S 

l'>^mJL^mL. ^2 8 0^e£-r-SJ:^K:brii^„ 
C©*^. ?«2 8». #ifea^#f*ja2 4^^^ffM© 

fc«){c0f3t©ii«©/hM«{c^il|-rsfi[g{c*ftc:L-r?^ 
3Ji(±©gii3. m«i 0 Mm©ai3(crtft>nrt,> 

312 8W. >f*>aAa?3*^&i^-{t-rS/c 
e*. l*lg|5>!)5^JK2 9 ?r/M^rg^teSi"; 3>©aJlJIS 

[0 042} ^L.T. C©tfc1§J&i6. Bi!i^-tiSK2 5© 

^H{c>r:t>aA3!>sja:3nrm«o. SAtm©^^^© 

Mtc5»;R|>12 6*3?f5(!g3n (04 (a) ) . ^©f^. S 
jltf$n (04 (b) ) . «a©W^X*i7!>33lff 2tiS 

(04 (c) ) . enter. ^T-ffJ^«J^««:^A:»fj 
■f) *i^^ns©-e*5. 

[0043] ft!i^-&a«2 5 tc*fr -saspgjos 

M<f:£-otc. -o^KimZ 8<Dm$f)^9 umlcm^Lfcf^ 

■^^mmzbtui) (04 (c) ) . -e-©is. ^mic, 

-f:t>aA«:J:^,^pg)12 6©J^fiS (04 (e) ) «T 
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©xs*s«8ig3n€»©-c*So 2iii@©x«r*>. 
Dlg^^fJ^^^s^c^^^)^3■i!l$n/c#l§B^^#^*@2 4 

[0044] C©J:^(CL.-C. BA^S«2 5«:St-rS 
llal©^2 8©ttlXK:'3ft. ^i6^5-S!l3tifc#feS*« 

tt:ii2 4 (^stt:a«) *n om#6n-s cfc^fcj^c-s. 

fifo-C. C©||SfeFlltcj;n«. &!i^1f»fij3i>^6©:^iim 

10 i*5t?*. Xg©ffi^{b?:0SCi*5-C#-5fc©-e* 

[ 0 0 4 5 ] i^a. ±gBU/c^Jfefi«|-e«. •<-xa«2 
2 <i: L-r , tgtn:fflAWpSStS*^6J1-n/ct,i*Dt9)-5 ^^5 - 

L s I M^xw^w^§f^-e. Kia*^g^K^^M©p 

•-<tf .^;x/^•^. miWHU©*IS^r-^^t#<!:^c->fcf]. X 

20 >i^. ^ffiWii^©xg=&ig-caM*«?l^«: bfc±r-{^ 
ffl-r-sci^^rt. $6ic«, -en6•^x^^©»?^^b© 

[0 04 6] ^©ffe. :^mM\i^±Md.[ytcmmm<<c'mM^ 

tl^i><DX'ittj:< . ^^tf-<-xa^©MK<tL.TWH2 

a© J: ^ tc >aA«:ffl(,> i L-c lb*'* © © 
*^£gfflrte, C©^^, ffltifc'(':*->©«SI|K:j:-,-r 

30 fem^-l±»«©WKK:j:«3#XflCc*ii^6a^;^i:Ma 
umm^^mrj: o r < a c i fe^a&-e* #Si5©;ii?> ^^ 

[0ffi©ffl^^i:SiHj] 

[0 1 ] ^mM(D-mmm^^^-ri>o^-c. mrnxmios 

[0 2] ^mwmm<Dsmj:m=^mv^ti^(>cnktm 
[03] *#6?«©ffe©ii«sm^-r4>©-c. lasixe* 

40 ia»rB0 

[04] *^B^©M^j:^ffe©IISS0il*^-r4>©T\ ii^ 
j>=tt-2>«^©«H^?:JiMK:^T«SCWatffiKS0 
[05] S£*^*^^0 1 ffi^0 
[?f^©SiB^] 

0ffiit>. 2 1»^«:»ffi. 2 2«-^-X»1g. 2 3« 

5 siitmm^Bmmm. 2 6«^^i«ii. 2 7Bj^y3>M 

^blg^r^-To 
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